The Role of MicroRNAs in Spinocerebellar Ataxia Type 3.
More than 90% of the human genome are transcribed as non-coding RNAs. While it is still under debate if all these non-coding transcripts are functional, there is emerging evidence that RNA has several important functions in addition to coding for proteins. For example, microRNAs (miRNAs) are important regulatory RNAs that control gene expression in various biological processes and human diseases. In spinocerebellar ataxia type 3 (SCA3), a devastating neurodegenerative disease, miRNAs are involved in the disease process at different levels, including the deregulation of components of the general miRNA biogenesis machinery, as well as in the cell type-specific control of the expression of the SCA3 disease protein and other SCA3 disease-relevant proteins. However, it remains difficult to predict whether these changes are a cause or a consequence of the neurodegenerative process in SCA3. Further studies using standardized procedures for the analysis of miRNA expression and larger sample numbers are required to enhance our understanding of the miRNA-mediated processes involved in SCA3 disease and may enable the development of miRNA-based therapeutics. In this review, we summarize the findings of independent studies highlighting both the disease-related and cytoprotective roles of miRNAs that have been implicated so far in the disease process of SCA3.